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Susan C. Alberts
One of the mysteries of social evolution is the emergence, in evolutionary history, of close, enduring social bonds in animal groups. Neither of the two main proposed functions of group living -the protection from predation that comes with increased numbers, or the increased access to food that comes with shared defense and knowledge of resources [1] [2] [3] -obviously requires the well-differentiated social bonds that animals of many species, notably primates, develop. Anyone who has watched a group of primates for any length of time has surely been struck by the attention that animals in these groups pay to distinguishing their close associates -their 'friends' -from others, and to nurturing their close bonds. What evolutionary forces have shaped the pursuit of these bonds? Joan Silk and her colleagues have been digging into this question for several years. In earlier work they demonstrated, in two different populations of baboons, that females with stronger social bonds experience higher survival of their infants [4, 5] . Writing in this issue of Current Biology, they have extended these results to show that females with stronger and more stable social bonds also experience greater longevity themselves ( Figure 1 ) [6] . Moreover, the effect of close, stable bonds is independent of the effect of dominance rank, which also contributed to longevity in the study. Survival and longevity are a major component of Darwinian fitness -all else being equal, individuals that live longer will produce more offspring and have higher fitness that those that die young. Thus, this new study provides a strong basis for inferring natural selection on the development and maintenance of close social bonds. This is a remarkable result, which has some interesting and important parallels in human biomedical research. Research in the past several decades has revealed striking associations between loneliness and social isolation on the one hand, and health and wellness on the other. Among the most robust of these is a link between loneliness and survival after heart attacks [7] , but data on a number of other health indicators and physiological measures show that people who experience social isolation have poor health outcomes in a number of contexts, as well as elevated physiological indicators of stress [6, [8] [9] [10] . Social contact has also been shown to have an ameliorating effect on physiology in a number of animals, including laboratory rodents, monkeys, and domestic companion animals [11, 12 ].
An effect of social isolation on longevity (as opposed to an effect on health, or on survival after trauma or illness) in a healthy cohort has not been frequently documented (but see [13] ). This current study [6] not only calls for more such analyses, it points to deep evolutionary roots for the functional consequences of social connectedness in our species.
What is the mechanism by which social bonds function to enhance the survival of individual baboons and their offspring, independent of the effect of dominance rank? Silk and colleagues [6] point to the ameliorating effects of social ties on stress and adrenocortical function as the likely mechanism that ties social bonds to longevity. But why should we have a built-in vulnerability of this sort, a predisposition towards social bonding that is so great that without strong and stable social bonds our physiological functioning is compromised to the point of reduced survival? Surely it would be better, from an evolutionary perspective, to build an organism that could suffer the slings and arrows of outrageous fortune without the need of a close friend to talk about it with -or, in the case of baboons, to groom with and be near afterwards?
The study by Silk and colleagues [6] cannot answer this question. It does not resolve the question posed at the beginning of this dispatch of why social bonds evolved in the first place. Identifying the current function for a trait does not necessarily provide information about how that trait arose. In the case of social bonds for human and non-human primates, one would have to hypothesize that not having them would make the animal so vulnerable to predation, disease or starvation that a physiological drive to form bonds would evolve. But it remains unclear just how strong, differentiated and stable social bonds would substantially reduce predation or disease risk or enhance food or resource acquisition, beyond what is accomplished simply by living with and staying near conspecifics in groups.
The possibility that such bonds enhance the development of cooperative alliances among animals, that this enhancement acts independently of dominance rank and that these alliances in turn increase an animal's ability to locate and defend resources, remains a live hypothesis for the origin of social bonds [14] . This hypothesis is more difficult to test than it seems: it would require identifying variation -preferably both within and between species -in the strength and stability of social bonds among individuals, and linking that variation to variation in the efficacy of resource acquisition, independent of dominance rank. The number of potential confounding variables, and the problem of identifying causation rather than simple correlation, present daunting hurdles for a biologist interested in this hypothesis, but it should be tested.
An alternative hypothesis is that the need for close social bonds is a by-product of the need for a close mother-offspring bond, the functional consequences of which are more obvious. Possibly, the mother-offspring bond is of such importance that it entrains a set of processes that persist throughout the lifetime, creating a physiological need for bonds to replace that original one, long after the function of the original bond has ceased. In any case, the maintenance of such bonds across a wide range of primate species with varying ecologies points to some crucial function of well-differentiated, close and stable social bonds -not just simple aggregations -in the evolutionary history of primates.
A final, critical point this paper [6] highlights is the value of long-term biological research on natural animal populations [15] . The Moremi baboon population, the subject of this study, was under continuous observation for 30 years; for the last 15 of these years the research was led by Dorothy Cheney and Robert Seyfarth at University of Pennsylvania [16] . Endeavors of this nature require sustained and patient effort and a strong, often life-long commitment on the part of the lead researchers. They are usually carried on in the face of daunting logistical and funding challenges. The odds are against their continuation, especially given the paucity of explicit mechanisms for long-term funding. Yet in an era where the quantity of genomic and genotypic data is increasing at a rapid rate, good phenotypic data, essential for making the most of the genotypic information, will be seen as more and more valuable. Long-term field studies are an unparalleled source of detailed phenotypic data and should be cultivated for that reason, and because they represent the best opportunity for a deep understanding of behavior in the context of ecology and life history. Female baboons form strong, stable social bonds, which they express through affiliative interactions such as grooming, support during aggressive interactions, and maintaining proximity to each other. Silk and colleagues [6] found that such social bonds contribute to longevity in a different species, the chacma baboons of southern Africa.
